made up to contain 1% sucrose, and activities are compared to the growth of sections grown in 1% sucrose alone. The source from which a solution of standard activity (S. S. A.) is made is the pea diffusate described by Kogl and Haagen-Smit. 6 The present paper will discuss only the activity of various pure substances in increasing mesophyll growth. of these concentrations, with two pots for controls, and similar series were run on both short and long photoperiods. No appreciable effect appeared during the first two to three weeks after germination. Discussion.
-From a study of the activity of pure substances in the leaf test, one general class of compounds appears to have activity, namely, the purines, with adenine possessing the highest activity of the purines tested. The naturally occurring purine active in leaf growth must await isolation and identification, this work being in progress. It should be emphasized that factors other than adenine, or any single purine, are involved in leaf growth, as was pointed out earlier in this paper. Therefore, it is not surprising that the growth of excised etiolated pea seedling leaves, as has been shown, is not very great. The leaves themselves have but little of these other factors, as shown by the large response to pea diffusate,3 and the culture conditions are such as to largely preclude their synthesis. They are not furnished with possibly essential amino acids, nor are the light conditions necessarily correct. However, when one gives an excess of one factor to a plant growing normally in a greenhouse, the conditions are considerably different. By increasing the growth rate of the leaves under normal conditions to an extent shown by adenine in the leaf test, the other necessary factors will be formed in greater amount, with the result that the growth rate of the leaves may be further increased. The increase in leaf surface can adequately account for the enhanced growth of the plant as a whole, not only by increasing carbohydrate synthesis but also by increasing phytohormone synthesis. For example, auxin, a stem growth hormone, is known to be produced in green leaves, so that its production may be increased. Vitamin B1, a root growth hormone, is also known to be synthesized in green leaves. Thus the increase in leaf surface would indirectly cause increased stem and root growth, the resultant plant being normally proportioned, but of larger size and increased general vigor.
1 Addicott, F. T., and Bonner, James, Science, 88, 577 (1938) .
